indicates that myelin repair is a normal physiological response to myelin damage. In contrast, the relative lack of spontaneous remyelination in chronic multiple sclerosis (MS) lesions suggests that either the presence of inhibitory factors or the absence of endogenous stimulatory factors prevents the full expression of myelin repair in MS patients. Infection of susceptible strains of mice with the Daniel's (DA) strain of Theiler's murine encephalomyelitis virus (TMEV) produces chronic, pro-gressive, inflammatory CNS demyelination that is similar clinically and pathologically to the chronic progressive form of MS (Rodriguez et al., 1987) . Spontaneous remyelination in susceptible SJL/J mice infected with the DA strain of TMEV is minimal and limited to the periphery of chronic lesions (Dal Canto and Lipton, 197.5; Rodriguez and Lennon, 1990; Rodriguez and Lindsley, 1992; Miller et al., 1994) , in part due to an inhibitory T cell-mediated immune response preventing spontaneous myelin repair (Rodriguez and Lindsley, 1992) . This suggests that mechanisms preventing complete remyelination in MS patients may also be operative in mice chronically infected with TMEV.
Genetic animal models with selective immunodeficiencies have been used to define the pathogenic mechanisms of CNS demyelination during TMEV infection. Chronic TMEV-induced demyelination is controlled in part by host genes encoded in the major histocompatibility complex (MHC) class I locus (Clatch et al., 1985; Rodriguez et al., 1986b) . Mice with the H-2h haplotype are resistant to chronic infection with TMEV, and clear the virus early during disease without developing CNS demyelination. However, H-2h mice that have had the p, microglobulin gene disrupted by targeted mutation [&m(-/-)I, and therefore do not have significant levels of MHC class I expression or functional CD8+ T cells (Koller et al., 1990) , are no longer resistant and develop CNS demyelination after chronic infection with TMEV (Fiette et al., 1993; Pullen et al., 1993; Rodriguez et al., 1993) . Although the chronic demyelinated CNS lesion induced by the DA strain of TMEV in susceptible SJWJ mice shows minimal spontaneous remyelination (Dal Canto and Lipton, 1975; Rodriguez and Lennon, 1990; Rodriguez and Lindsley, 1992; Miller et al., 1994) , some CNS lesions in P,m(-/-) mice showed evidence of remyelination after 90 d (Rodriguez et al., 1993) . In this report we extend this observation and demonstrate by quantitative morphometry that Pzm(-/-) (H-2h) mice showed progressive spontaneous CNS remyelination 6, 12, and 18 months after TMEV infection despite the presence of persistent virus antigen and RNA.
Materials and Methods
Virus. The DA strain of TMEV was used for all experiments.
The tissue culture origin and production of this virus have been previously described (Rodriguez et al., 1983a) . Virus antigens for enzyme-linked immunosorbant assays (ELBA) and delayed-type hypersensitivity (DTH) assays were purified from infected BHK-21 cells by ultracentrifugation on cesium chloride gradients as described (Rodriguez et al., 1983a Chronically infected B,m (-l-) mice were anesthetized with 0.2 mg intraperitoneal pentobarbital, exanguinated by cardiac puncture, and killed by intracardiac perfusion with Trump's fixative (100 mu phosphate buffer, pH 7.2, with 4% formaldehyde and 1.5% gluteraldehyde). The entire spinal cord was remove from the spinal canal and sectioned into 1 mm transverse blocks. Every third block was postfixed in 1% osmium tetraoxide and embedded in Araldite (Polysciences, Warrington, PA). One micrometer Araldite sections were cut and stained with p-phenylenediamine. To avoid bias, stained slides were coded before quantitation of remyelination. Selected blocks were trimmed and processed for electron microscopy. Thin sections for electron microscopy were counterstained with uranyl acetate and lead citrate. Remyelination on Araldite-embedded spinal cord sections was quantitated using a Zeiss interactive digital analysis system and camera lucida attached to a Zeiss photomicroscope (Carl Zeiss Inc.. Thornwood. NY) as oreviouslv described (Rodriguez and Lennon, 1990) . Abnormally thin myelin sheaths relative to ax&al diameter was used as the criterion for remyelination by oligodendrocytes, whereas Schwann cell remyelination was identified by abnormally thick myelin sheaths and a one Schwann cell per axon relationship (Ludwin, 1988) . Ten to 12 spinal cord sections from each mouse were examined, which corresponded to 8-10 mm2 of white matter examined per mouse. DTH responses to TMEV. TMEV-specific DTH responses were elicited in the ear by intradermal injection of 2.5 p,g purified TMEV antigens. Ear thickness was measured before injection and at 24 and 48 hr after injection with a dial gauge micrometer.
Antibody responses to TMEV.
TMEV-specific immunoglobulin G (IgG) in the serum was quantitated by an ELISA using purified TMEV antigens as previously described (Rodriguez et al., 1986a) with two modifications. We used 0.5 pg of purified TMEV antigens per well in 96 well polystyrene microtiter plates (Corning, Corning, NY). To enhance detection sensitivity, biotinylated goat anti-mouse IgG and streptavidin conjugated alkaline phosphatase (Jackson Immunoresearch, West Grove, PA) was used.
Viral plaque assay. Infectious TMEV titers were determined in clarified CNS homogenates by plaque assay as previously described (Rodriguez et al., 1983b) . Brains and spinal cords from chronically infected Pm-/-) mice were homogenized in a lo-fold volume of media, sonicated, and clarified by centrifugation. Plaque assays were performed in duplicate on coded samples. The detection limit of the assay was 170 PFU/gm CNS tissue.
Immunohistochemical staining of TMEV antigens. Spinal cords from chronically infected Bzm(-/-) mice were quick frozen in isopentane chilled in liquid nitrogen before liquid nitrogen storage. Longitudinal cryostat sections IO p,rn thick were fixed with acetone and immunostained with polyclonal rabbit anti-TMEV sera (Rodriguez et al., 1983a) using the immunoperoxidase technique previously described (Miller et al., 1994) . Slides were counterstained with Mayer's hematoxylin.
In situ hybridization for TMEV RNA. Spinal cord cryostat sections from chronically infected &m(-/-) mice were fixed for 20 min in icecold 0.1 M phosphate buffer containing 0.5% paraformaldehyde, 0.5% gluteraldehyde, 0.002% calcium chloride, 1.6% glucose, and 1% dimethyl sulfoxide. Fixed sections were quenched with ice-cold 0.15 M ethanolamine (oH 7.5) for 20 min. washed in ohosnhate-buffered saline (PBS; 0.1 M NaCl, 56 mM phosphate, pH 7.4), and treated with 1 p,g proteinase K in PBS for 30 min at 37°C and 0.1 M triethanolamine containing 0.25% acetic anhydride for 10 min at room temperature. After acetylation, slides were dehydrated in ethanol and prehybridized with 0.5 mglml sonicated salmon sperm DNA, 0.5 mg/ml yeast total RNA, and 50 p,g/ml yeast tRNA in 50% deinonized formamide, 0.6 M NaCl, 20% 10 X Denhardt's solution, and I mM EDTA for 4 hr at room temperature. Slides were hybridized with ?-labeled 253 (nucleotides 3053-3305) or 363 (nucleotides 3306-3668) base pair cDNA probes corresponding to the VP1 region of the DA strain of TMEV (Ohara et al., 1988) . cDNA probes were obtained by double digesting VPI with KpnI and Sal1 restriction enzymes and were radiolabeled with o~-~~S-dATP to between 0.5 and 0.8 X lo8 cpm/pg DNA by nick translation. Hybridization was carried out overnight at 37°C in 50% formamide, 20% 10 X Denhardt's solution, 1 mM EDTA, 10 mM dithiothreitol, 0.1% SDS, and 20% dextran sulfate containing 0.1 mg/ml sonicated salmon sperm DNA, 0.5 mg/ml total yeast RNA, and 50 kg/ml yeast tRNA. After hybridization, slides were washed with 2 X standard sodium citrate (SSC) containing 1% sodium thiosulfate, 0.05% sodium pyrophosphate, and 0.1% B,-mercaptoethanol for 2 hr at 55°C and 1 hr at room temperature. Slides were further washed in 1 X SSC containing 1% sodium thiosulfate, 0.05% sodium pyrophosphate, and 0.1% B?-mercaptoethanol for 1 hr at 55"C, 30 min at room temperature, I hr at 37"C;rinsed sequentially in 2 X SSC containing 50% formamide for 15 min and 1 X SSC for 10 min, and dehydrated in a graded series of ethanol containing 0.3 M ammonium acetate. Slides were air dried, immersed in NTB-2 emulsion (Eastman Kodak Company, New Haven, CT). and exoosed for 1-3 d at 4°C before develouing and fixing. Slides were counterstained with Mayer's hematoxylin.
Statistics.
We used an unpaired Student's t test assuming unequal variances to evaluate differences in DTH responses. Statistical results were considered significant when p < 0.05.
Results

Quantitation
of CNS demyelination and remyelination in Pzm( -/-) mice chronically infected with TMEV Previous studies of TMEV infection in H-2h B,m(-/-) mice have primarily addressed the role of CDS+ T cells in the pathogenesis of virus-induced demyelination (Fiette et al., 1993; Pullen et al., 1993; Rodriguez et al., 1993) . To assess the effect of the absence of MHC class I and functional CD8+ T cells on remyelination,
we quantitated by detailed morphometric analyses CNS demyelination and spontaneous remyelination in the spinal cords of P,m(-/-) mice 6, 12, and 18 months after infection with TMEV. In contrast to the minimal spontaneous remyelination seen in chronically infected SJL/J mice (Dal Canto and Lipton, 1975; Rodriguez and Lennon, 1990; Rodriguez and Lindsley, 1992; Miller et al., 1994) , spontaneous remyelination in P,m(-/-) mice was extensive and progressive (Table 1 ). The Alternatively, remyelinated lesions in chronically infected &m(-/-) mice may represent different stages of myelin repair by oligodendrocytes, with the thickly myelinated axons representing almost complete restoration of normal CNS myelin thickness. However, although there are no published data that directly address the issue of myelin sheath thickness after virus-induced demyelination, a quantitative morphological study in a toxic model of CNS demyelination indicates that axons remyelinated by oligodendrocytes never reacquire normal myelin sheath thickness (Ludwin and Maitland, 1984) . This suggests that Schwann cells are primarily responsible for new myelin synthesis in the areas with thicker myelin sheaths. Magnification, 450X. total area of demyelination was similar in Plm(-/-) mice 6 and the most accurate representation of myelin repair was the per-18 months after infection, whereas for unknown reasons &m( -/ centage of lesion area showing remyelination When CNS re--) mice 12 months after infection had less CNS demyelination. myelination was expressed as the percentage of lesion area Although the extent of CNS disease varied, there was a strong showing remyelination, CNS remyelination increased with the correlation between the area of CNS demyelination and remyeduration of infection from 40% at 6 months to >80% at 18 lination in individual mice (R = 0.79, p < 0.00002). Therefore, months (Table 1) . For comparison, SJL/J mice show spontaneous remyelination in 3-8% of the cumulative demyelinated lesion area 6-8 months after infection with TMEV, and treatment with either immunosuppression or immunotherapy increases remyelination up to 20-30% (Rodriguez and Lennon, 1990; Rodriguez and Lindsley, 1992; Miller et al., 1994) . We concluded from these data that H-2b Pm-/-) mice show extensive spontaneous remyelination during chronic infection with the DA strain of TMEV.
Morphology of CNS demyelination and rernyelination CNS demyelination and remyelination were readily identified morphologically in chronically infected &m( -/-) mice by both light (Fig. 1) and electron (Fig. 2 ) microscopy. Consistent with previous observations (Rodriguez et al., 1993) , demyelinated lesions in the spinal cords of B,m(-/-) mice were well circumscribed with minimal parenchymal lymphocyte inflammation (Fig. 1A) . Demyelinated lesions contained some macrophages with ingested myelin debris, but consisted primarily of naked axons ( Fig. 2A) .
Extensive remyelination was observed in spinal cord lesions of B,m(-/-) mice 6 (Fig. lB) , 12 (Fig. lC) , and 18 ( Fig. 1D ) months after infection. Abnormally thin myelin sheaths, a characteristic of remyelination by oligodendrocytes (Ludwin, 1988) , were evident by electron microscopy (Fig. 2B) . Several remyelinated lesions in B,m(-/-) mice 12 and 18 months after infection had a characteristic appearance (Fig. 1, C and D, respectively). A zone of thinly myelinated axons surrounded an area of axons with thick myelin sheaths suggestive of Schwann cell remyelination. However, not all of these remyelinated axons were associated with a readily identifiable Schwann cell by light microscopy (Fig. 10 ). Remyelinated lesions with a similar morphology have been observed in C3H/He (Dal Canto and Lipton, 1979) and strain A (D. J. Miller and M. Rodriguez, unpublished observations) mice infected with the DA strain of TMEV, in CBA. mice infected with the BeAn strain of TMEV (Blakemore et al., 1988) , and in outbred Swiss mice (CD-l) infected with the attenuated WW strain of TMEV (Dal Canto and Lipton, 1980; Dal Canto and Barbano, 1984) . These data indicated that both oligodendrocytes and Schwann cells contributed to the spontaneous remyelination in B,m(-/-) mice chronically infected with the DA strain of TMEV.
TMEV-speci$c DTH responses in chronically infected &rn( -/ -) mice
Several studies have indicated a strong correlation between the DTH response to virus antigens and demyelination during chronic infection with TMEV (Clatch et al., 1985 (Clatch et al., , 1986 . To investigate the potential relationship between virus-specific DTH responses and remyelination, we measured DTH responses to purified TMEV antigens in B,m(-/-) mice 6 and 18 months after infection (Table 2) . At 6 months after infection, B?,m( -/-) mice showed a strong DTH response at both 24 and 48 hr after intradermal injection of TMEV antigens. In contrast, Bzm(-/-) mice t 18 months after infection showed only minimal DTH responses that were not statistically different from uninfected Bam(-/-) mice (Table 2) . These data indicated an inverse relationship between spontaneous remyelination and virus-specific DTH responses in Blm(-/-) mice chronically infected with TMEV.
TMEV-speciJic antibody responses in chronically infected &m( -/-) mice We measured by ELISA the humoral immune response directed against TMEV antigens in &rn (-/-) mice (Fig. 3) . TMEVspecific IgG was detected in the serum of B?m(-/-) mice at all time points after infection, from 7 d to 18 months after intracerebral inoculation with TMEV. The TMEV-specific antibody responses in chronically infected B,m(-/-) peaked at 6 months after infection, but subsequently diminished and reached a plateau by 12-18 months after infection (Fig. 3, inset) .
Persistent virus antigen and RNA in the spinal cords oj chronically infected &m( -/-) mice We examined whether the CNS of &m(-/-) mice contained infectious virus 6 and 18 months after infection with TMEV using a viral plaque assay. We detected infectious virus in one of four Plm(-/-) mice 6 months after infection, but none of four P,m(-/-) mice 18 months after infection. These data are consistent with the observation that virus titers in B,m(-/-) mice diminish with increasing duration of infection (Rodriguez et al., 1993) . Although the presence or absence of infectious virus may be a reliable measure of susceptibility or resistance to TMEV-induced demyelination in some cases (Rodriguez et al., 1986b) , local virus antigen and RNA production in the spinal cord correlate better with pathology (Chamorro et al., 1986; Patick et al., 1990 Patick et al., , 1991 . Therefore, we examined the expression of TMEV antigens and RNA in the spinal cords of chronically infected B,m(-/-) mice by immunohistochem- Figure 2 . Electron micrographs of demyelination and remyelination in Pm-/-) mice chronically infected with TMEV. A, Spinal cord section from a Pm-/-) mice 6 months after infection with TMEV showing multiple demyelinated ("naked") axons (asterisks) and a macrophage process (m) containing vacuoles with degraded myelin debris. There are also several axons with very thin myelin sheaths (arrmvheads) suggestive of early remyelination. These axons are adjacent to a cell with a morphology suggestive of an oligodendrocyte (o), with dense chromatin, minima1 cytoplasm, and the absence of filaments. B, Spinal cord section from a P,m(-l-) mice 6 months after infection with TMEV showing numerous axons with abnormally thin myelin sheaths characteristic of oligodendrocyte remyelination. Directly adjacent to several remyelinated axons are two oligodendrocytes (0) with a thin layer of myelin around their cytoplasm (arrowheads), indicative of active myelin regeneration. Magnification, 5400X. Serum dilution-' Figure 3 . Virus-specific IgG responses in P,m(-/-) mice infected with TMEV. Serum from uninfected P,m(-/-) mice (0) and P2m(-/ -) mice 6 (U), 12 (A), and 18 (+) months after infection with TMEV were assayed for virus-specific IgG by ELISA using purified TMEV antigens. Data represent the mean + SEM of five to nine mice per group. Inset, Time course of the TMEV-specific IgG response in &m(--/ -) mice infected with TMEV. The IgG titer is the serum dilution giving a half-maximal absorbance at 405 nm in a TMEV antigen-specific ELI-SA. Data represent the mean + SEM of five to nine mice at each time point after infection. istry and in situ hybridization, respectively (Fig. 4) . We detected TMEV antigen-positive cells in spinal cord white matter lesions in three of four &m(-/-) mice 6 months after infection and three of four B,m(-/-) mice 18 months after infection (Fig.  4A) . Similarly, TMEV RNA-positive cells were present in the spinal cords of B,m(-/-) mice 6 months after infection (Fig.  4B ). These data indicated that spontaneous remyelination in &m( -/-) mice occurred despite the presence of persistent virus antigen and RNA, consistent with previous observations (Patick et al., 1991) .
Discussion
Experimental manipulation of established animal models of CNS demyelination has provided potential explanations for the relative absence of spontaneous remyelination in chronic MS lesions. For example, nearly complete remyelination is seen in rodents after acute ingestion of the toxin Cuprizone (Blakemore, 1973; Ludwin, 1988) . However, chronic ingestion of Cuprizone prevents spontaneous remyelination due to the depletion of oligodendrocytes needed for myelin synthesis (Ludwin, 1980 ) which may mimic the situation in chronic MS lesions. The presence of an inhibitory immune response can also prevent spontaneous remyelination.
In guinea pigs with chronic experimental autoimmune encephalomyelitis, injection of myelin basic protein and galactocerebroside in incomplete adjuvant promotes oligodendrocyte proliferation and remyelination through postulated suppression of a deleterious immune response (Traugott et al., 1982; Raine et al., 1988) . We have used the TMEV model of CNS demyelination to identify the immunological mechanisms preventing spontaneous remyelination in chronically infected SJL/J mice. Immunosuppression using cyclophosphamide or monoclonal antibodies against CD4 or CD8 enhances remyeli- (arrowheads) in a spinal cord white matter lesion. The dark silver grains indicate hybridization with an 35S-labeled cDNA probe corresponding to the VP1 region of TMEV.. In situ hybridization on spinal cord sections from uninfected l&m (-/-) mice showed no hybridization with the VP1 cDNA probes. Sections were counterstained with Mayer's hematoxylin. Magnification, 280X.
nation (Rodriguez and Lindsley, 1992) . In addition, treatment with a monoclonal natural autoantibody with potential immunomodulatory activity promotes CNS remyelination in chronically infected SJL/J mice (Miller et al., 1994; Miller and Rodriguez, 1995) . In this report we demonstrate that Blm( ---) mice chronically infected with the DA strain of TMEV showed extensive spontaneous remyelination associated with diminished virus-specific immune responses. These observations indicate that chronic infection of B,m(-/-) mice with the DA strain of TMEV provides the opportunity to further investigate the inhibitory factors preventing spontaneous remyelination that may be relevant to MS. Spontaneous CNS remyelination in PZm(-/-) mice associated with diminished virus-specific immune responses is consistent with the observation that treatment with monoclonal antibodies to CD4 or CD8 promotes CNS remyelination in SJL/J mice chronically infected with TMEV (Rodriguez and Lindsley, 1992) . It is difficult to directly compare the &m(-/-) mice used in the present experiments, which have the normally resistant H-2b haplotype, with SJL/J mice, which have the susceptible H-28 haplotype. At 6 months after infection, SJWJ mice show demyelination in 15-20% of their spinal cord white matter, with minimal spontaneous remyelination. In &m(-/-) (H-2") mice 6 months after infection there was demyelination in approximately 13% of the spinal cord white matter, with significant spontaneous remyelination. This suggests that the initial severity of demyelination may influence the subsequent degree of myelin repair. However, we observed a strong correlation between the area of demyelination and remyelination in chronically infected Pm-/-) mice, indicating that initial disease severity did not adversely affect subsequent myelin repair.
The association between genetic deletion of &rn and extensive spontaneous remyelination after chronic infection with TMEV suggests that CD8+ T cells inhibit myelin repair, consistent with the implication of cytotoxic CD8+ T cell responses in the pathogenesis of TMEV-induced demyelination (Rodriguez and Sriram, 1988; Lindsley et al., 1991) . Although Pm-/-> mice were originally thought to have no functional CD8' T cells (Koller, 1990) , several reports now indicate that functional CD8' cytotoxic T cells can be induced in P*rn(-/-) mice (Apasov and Sitkovsky, 1994; Glas et al., 1994; Udaka et al., 1994) . These CD8+ T cells require in vivo priming, and have been shown to react primarily with syngeneic or allogeneic MHC molecules. Chronic virus infection may have provided the necessary stimulatory signals to expand CD8+ T cells in P,m(-/ -) mice. However, treatment with monoclonal antibodies to CD8 did not alter disease in Pzm(-/-) mice infected with lymphocytic choriomeningitis virus (Quinn et al., 1993) or Sendai virus (Hou et al., 1992) . No CD8+ T cells were present in the CNS of PZm(-/-) mice 45 d after infection with TMEV (Rodriguez et al., 1993) , nor did we find CD8+ T cells in spinal cord cryostat sections of &m( -/-) mice 6 or 18 months after infection (data not shown). In addition, we have not been able to demonstrate virus-specific CD8+ cytotoxic T cells in CNS infiltrates from chronically infected &m(-/-) mice (X. Lin, personal communication). These observations indicate that chronic virus infection does not stimulate the production of CD8' T cells in P2m( -/-) mice and argues against the presence of functional CD8+ T cells in P,m(-/-) mice chronically infected with TMEV. Although the data presented in this report suggest an inhibitory role for CD8+ T cells, it was not possible to directly compare remyelination in H-2b Pm-/-) mice with the proper control animals, as H-2h mice without the P*rn deletion do not develop demyelination (Fiette et al., 1993; Pullen et al., 1993; Rodriguez et al., 1993) . We are currently investigating spontaneous CNS remyelination in chronically infected &m( -/-) mice that express a susceptible MHC haplotype.
The extensive spontaneous remyelination in chronically infected P,m(-/-) mice was associated with diminished TMEVspecific antibody and DTH responses in the absence of complete virus clearance. This suggests that immune responses directed by CD4+ T cells may also inhibit myelin repair in mice chronically infected with TMEV. Previous studies have demonstrated that the humoral immune response plays a beneficial rather than pathogenic role for both demyelination Rossi et al., 1991) and remyelination (Rodriguez and Lennon, 1990; Miller et al., 1994) . In contrast, the virusspecific DTH response has been implicated in the pathogenesis of TMEV-induced demyelination (Clatch et al., 1985 (Clatch et al., , 1986 . Susceptible SJL/J mice, which show minimal spontaneous remyelination, have a prominent TMEV-specific DTH response which remains elevated for up to 6 months after infection (Clatch et al., 1986 ). Although we also observed a strong TMEV-specific DTH response in P*rn( -/-) mice 6 months after infection at a time of substantial spontaneous remyelination, genetic differences between mouse strains and different assay techniques make a direct comparison between our data and previously published results difficult to interpret. However, when we assessed DTH responses at 6 and 18 months after infection, myelin repair in PZm(-/-) mice was inversely related to the TMEV-specific DTH response. This suggests that in the absence of CD8+ T cells, the CD4+ T cell-mediated DTH immune response directed against virus also inhibits remyelination following virus-induced demyelination.
The outcome of a chronic demyelinating disease depends on the balance between myelin destruction and myelin repair. The demonstration of recurrent demyelination in previously remyelinated lesions in both MS patients (Prineas et al., 1984) and in mice infected with TMEV (Dal Canto and Lipton, 1979 ) also indicate that these processes are not mutually exclusive. The observation that remyelination in P*rn(-/-) mice begins early during infection (Rodriguez et al., 1993) and increases during chronic infection suggests that in chronically infected Pm-1 -) mice the balance shifts from predominantly myelin destruction to predominantly myelin repair. One explanation for this phenomena is that demyelinating activity decreases with a subsequent increase in endogenous myelin repair activity. This explanation is based on the hypothesis that the disease process responsible for demyehnation (i.e., the TMEV-specific DTH response) also indirectly inhibits remyehnation. Consequently, current experimental therapies for MS designed to prevent the demyehnating process through inhibition of presumably pathogenic CD4+ T cells (Steinman, 1991) may also secondarily promote myelin repair. An alternative explanation is that the unique inhibitory factors normally preventing remyelination during chronic TMEV infection are absent or depressed in Pm-/-) mice, thereby allowing myelin repair to progress. The absence of functional CD8+ T cells in &m(-/-) mice make these immune effecters likely inhibitory candidates, and suggest that manipulation of the number of CD&+ T cells or their function might enhance remyelination in MS patients.
